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SUMMARY

Bac kg ro u nd 

The  U.S. Dep a rt me nt  of  En er gy  ( DOE) Off ic e o f Bi o lo gi ca l  a nd  En vi ro n me nt a l Re se a rc h ( OBER), wi th i n
t he  Off i ce  o f  Sci en c e (SC), p ro p os es  to  a dd  a Fi e ld  Res e ar ch  Ce nt er  (FRC)  c ompo n en t t o th e e xi st i ng 
Nat ur al  an d Acc el er a te d Bio re me d ia ti o n Re se a rc h ( NABI R)  Pr og r am.  Th e NABIR Pro g ra m i s a te n -y ea r 
f un da me n ta l r es ea rc h  p ro g ra m de s ig ne d  t o in c re as e  t he  u n de rs t an di ng  of  f u nd amen t al  b i og eo ch e mi ca l 
p ro ce ss e s th a t wo ul d  a ll o w th e u se  o f  b io re med ia t io n ap p ro ac h es  f or  cl ea n in g up  DOE’ s  c on ta min at e d
l eg ac y was te  si te s.  An FRC wou l d be  in te gr a te d wit h th e  e xi s ti ng  a n d fu t ur e la b or at o ry  a nd  fi el d  r es ea r ch 
a nd  wou l d pr o vi de  a  me an s  o f ex a mi ni n g th e f un da men ta l b io ge o ch emic a l pr o ce ss es  th at  in fl ue n ce 
b io re me d ia ti o n un de r  c on t ro ll ed  smal l -s ca le  fi el d  c on di t io ns .  Th e NABIR Pr og ra m wou l d co nt i nu e t o
p er fo rm fu nd a me nt al  re se a rc h th a t mi g ht  l ea d  t o p ro mi si n g bi o re me di a ti on  te ch no l og ie s  t ha t c ou ld  be 
d emon st r at ed  by  o th e r me a ns  i n t he  f u tu re .

For over 50 years, DOE and its predecessor agencies have been responsible for the research, design, and
production of nuclear weapons, as well as other energy-related research and development efforts.  DOE’s
weapons production and research activities generated hazardous, mixed, and radioactive waste products.
Past disposal practices have led to the contamination of soils, sediments, and groundwater with complex
and exotic mixtures of compounds.  This contamination and its associated costs and risks represents a
major concern to DOE and the public.

The high costs, long duration, and technical challenges associated with remediating the subsurface
contamination at DOE sites present a significant need for fundamental research in the biological,
chemical, and physical sciences that will contribute to new and cost-effective solutions. One  p os s ib le  lo w- 
c os t ap p ro ac h  f or  r e me di a ti ng  t h e su b su rf ac e  c on t amin at i on  o f  DOE s i te s i s th ro u gh  t h e us e o f a t ec hn ol o gy 
k no wn  a s  b io r emed ia t io n.  Bio re med ia t io n ha s  b ee n  d ef in e d as  th e us e  o f mic ro or g an is ms to  b i od eg r ad e or 
b io tr an s fo rm ha za rd o us  o r ga ni c c on ta min an ts  to  e n vi ro nme nt al l y sa fe  le ve l s in  s o il s, su bs ur f ac e mat er ia l s,
wat er , s lu dg e s, a nd  re si d ue s.  Whi le  bi or eme di at i on  t ec h no lo g y is  p r omis i ng , DOE man a ge rs  a n d no n -DOE
s ci en ti s ts  h a ve  r ec o gn iz e d th at  th e f un da me n ta l s ci en ti f ic  i n fo rmat i on  n e ed ed  t o  d ev e lo p ef f ec ti v e
b io re me d ia ti o n te ch n ol og i es  f or  cl ea n up  o f t he  l e ga cy  wa st e s it es  i s  l ac k in g in  ma ny  ca se s.  DOE be li ev e s
t ha t fi e ld -b a se d re s ea rc h  i s ne e de d t o re al i ze  t h e fu ll  po te n ti al  o f  b io r emed ia t io n.

Purpo se  an d Nee d

The Department of Energy faces a unique set of challenges associated with cleaning up waste at its
former weapons production and research sites.  These sites contain complex mixtures of contaminants in
the subsurface, including radioactive compounds.  In many cases, the fundamental field-based scientific
information needed to develop safe and effective remediation and cleanup technologies is lacking.  DOE
needs fundamental research on the use of microorganisms and their products to assist DOE in the
decontamination and cleanup of its legacy waste sites.

The  e xi s ti ng  NABI R p ro gr a m to -d a te  h a s fo cu s ed  o n  f un da men ta l  s ci en t if ic  re se ar c h in  th e la b or at o ry .
Bec au se  su bs u rf ac e h yd ro l og ic  a n d ge o lo gi c c on di t io ns  a t  c on t amin at e d DOE s it es  ca nn o t ea si l y be 
d up li ca t ed  i n  a  l ab o ra to r y, h owe ve r, th e DOE n ee d s a fi e ld  c o mp on en t  t o p er mi t e xi st i ng  a nd  fu tu r e
l ab or at o ry  r e se ar ch  re su l ts  t o b e fi e ld -t es t ed  o n  a  s ma l l sc a le  i n a  c on t ro ll ed  ou td o or  s et t in g.  Suc h f ie ld - 
t es ti ng  ne ed s  t o be  co nd u ct ed  u n de r a ct ua l l eg ac y  was te  fi el d  c on di t io ns  re pr es e nt at i ve  o f t ho se  th at  DOE is 
mos t in  ne ed  of  r eme di at i ng .  I d ea ll y , th es e  f ie l d co nd i ti on s  s ho ul d  b e a s re pr e se nt a ti ve  a s  p ra c ti ca bl e  o f t he 



Environmental Assessment
for the Selection and Operation of the Proposed Field Research Centers for the NABIR Program

06/30/00S-2

t yp es  o f  s ub s ur fa ce  co nt a mi na ti o n co n di ti on s  t ha t  r es ul t ed  f r om l eg a cy  wa st es  f r om t h e nu cl e ar  we ap on s
p ro gr am ac ti v it ie s.  The y  s ho ul d  a ls o  b e re p re se n ta ti ve  of  t h e ty pe s  o f h yd ro lo g ic  a n d ge ol o gi c c on di ti o ns 
t ha t ex i st  a c ro ss  t h e DOE c ompl e x.

Pro po se d  Act i on  a nd  Al te rna ti ve s 

Pro po se d  Act i on.  Th e p ro po s ed  a ct i on  i s  t o se l ec t a nd  o pe r at e a  f ie ld  re se a rc h co mpo ne n t of  t h e NABIR
Pro gr am th ro u gh  t he  us e o f an  FRC. Th e pr op o se d FRC wou l d co n si st  o f  c on t amin at e d an d 
u nc on ta min at e d, i .e ., ba c kg ro un d  a re a s on  DOE la n ds .  Wi th in  th es e a re as  wo ul d b e sma ll  t es t  p lo t s (l es s 
t ha n on e  a cr e ), a lo n g wi t h su pp o rt in g  f ie ld  si te  tr ai le r s an d  e xi st i ng  l a bo ra to r y fa c il it ie s .  Th e ar ea s  wou l d
s er ve  a s  t he  pr imar y  f ie l d si te  fo r s ma ll -s c al e b as ic  b i or eme di at io n  r es e ar ch  a c ti vi t ie s.  The  t y pe s of 
a ct iv it i es  t h at  c ou l d oc c ur  a t t he  p r op os ed  FRC c an  b e c at eg o ri ze d i nt o p as si ve  an d a ct iv e s it e
c ha ra ct e ri za t io n, o b ta in i ng  r es e ar ch - qu al it y  s amp le s, a n d i n si tu  re se ar c h.  Bec au se  th e a ct iv it i es  a t  t he 
p ro po se d  FRC wo ul d b e un d er ta ke n  i n a n ar ea  li mi t ed  t o l es s t ha n an  ac re  an d a d ep th  of  7 5 f ee t, th e sc a le  o f 
r es ea rc h  a ct i vi ti es  wo ul d  b e co n si de r ed  s ma l l (f o r a de s cr ip t io n of  th e p ro po se d  a ct i on  a t t he  FRC se e
Sec ti on  2.0 a nd  App e nd ix  A) .

Pas si ve  su bs u rf ac e c ha ra c te ri za t io n a ct iv it i es  a r e de sc r ib ed  as  n on - in tr u si ve  ( e .g ., gr ou nd  pe ne t ra ti ng  ra da r ,
e le ct ro mag ne t ic s, a n d re s is ti vi t y)  a n d in tr u si ve  (e .g ., se is mic  t omo gr ap h y, r ad a r, d i re ct  p u sh  p e ne tr ome te r,
c re at io n  a nd  us e of  in je c ti on /e x tr ac t io n we l ls ).  Act iv e  c ha r ac te ri z at io n  c an  b e  d ef i ne d as  th e a dd it io n  o f
s ome su b st an c e (e .g ., ai r , no n- t ox ic  ch emic a l tr a ce rs  s u ch  a s  b ro mi d e, o r  a  g as  tr ac e r su ch  as  h e li um o r 
n eo n)  t o  t he  su bs ur f ac e u nd er  c o nt ro l le d co n di ti o ns . Th e  FRC wo ul d b e a p ri ma ry  so ur c e fo r g ro un d wa te r
a nd  s ed i me nt  sa mp le s  f or  NABI R i nv es t ig at or s .  Ob ta in in g  r es e ar ch -q u al it y  s ampl e s wo u ld  b e c ri ti c al  t o t he 
r es ea rc h  c on d uc te d u nd er  th e NABIR p r og ra m a t th e  FRC.  Gr ou n dwat er  wo ul d  b e sa mpl ed  by  p ump in g
wat er  f r om e x is ti ng  we ll s  o r by  in st a ll in g n ew we ll s.

I n si tu  re se ar c h (i .e., re s ea rc h  o cc ur r in g i n so il s  a nd  gr ou nd wat er  at  t he  FRC)  wo ul d i nc lu d e bi os t imul a ti on 
a nd  b io a ug me n ta ti on  st ud i es  wit h in  t h e te st  pl ot s .  Bio s ti mu l at io n wou ld  in vo lv e  i nt r od uc in g  s ub s ta nc es 
( e.g., e le ct r on  d on o rs  a n d ac ce p to rs )  i nt o t he  s u bs ur fa c e to  st imul a te  n a tu ra ll y  o cc u rr in g mic ro o rg an is ms to 
b io ac cu mul at e  o r tr a ns fo r m a he a vy  me ta l or  ra di o nu cl id e .  Bi oa ug me n ta ti o n wo ul d  i nv o lv e th e  i nj e ct io n o f
a dd it io n al  mi cr oo rg a ni sms  i nt o t he  s u bs ur fa c e to  ei th er  bi oa c cu mu la t e he a vy  met a ls  o r  r ad io n uc li d es , or 
t ra ns fo r m th e m su ch  th at  th ey  b e co me  le ss  t o xi c o r le ss  mo bi l e in  t h e su b su rf ac e .  I n si tu  re se ar c h wo u ld 
o nl y us e  n on - to xi c c he mi c al s.  The re  wo ul d b e no  us e of  ge ne t ic al ly  en gi n ee re d mic ro o rg an is ms, n o 
i nj ec ti o ns  o f  r ad io a ct iv e  mat er i al s, an d no  us e o f hu ma n  p at h og en s.  Wit h  t he  e x ce pt i on  o f t he  p r op os ed 
p la ce me n t of  te mp or a ry  wo rk /s amp le  p r ep ar at i on  t r ai le rs  at  t h e te st  pl ot s , th er e  wou l d be  n o  n ew
c on st ru c ti on  in vo lv e d wi t h th e o pe ra t io n of  th e p ro po se d  FRC.  Ex is t in g u ti li ti e s wo u ld  b e u se d, an d th e re 
wou ld  b e  n o i mp ac ts  to  t h es e ut i li ti e s be ca u se  o f  t he  s mal l- s ca le  r e se ar c h be in g  p ro p os ed .  He av y  e qu ip men t
( e.g., d ri ll  ri gs , b ru sh  ho gs , a ug er s ) wo ul d  b e u se d wh e n ne c es sa ry  fo r s it e cl e ar in g  p ri or  to  c o nd uc ti n g
r es ea rc h  a t t he  b ac k gr ou n d or  c o nt ami na te d s it es .  Th e e qu ip men t wo u ld  b e  u se d f or  s h or t pe r io ds  of  t ime .
Bes t ma n ag eme nt  p ra c ti ce s  a nd  a l l ap p li ca bl e  r ul e s an d r eg ul a ti on s wou ld  be  f ol l owed  du ri ng  th e u se  o f
e qu ip me n t.

Alt er na t iv es .  Th is  En vi r on me nt a l As s es smen t  ( EA)  a na ly z es  t wo al te r na ti v e si te s : Oa k  Rid ge  Na ti o na l
Lab or at o ry  ( ORNL) /Y- 12  Si te , Oa k  Rid g e, Ten n es se e ; an d Pac if i c No rt h we st  Na ti on a l La b or at or y 
( PNNL)/ DOE Ha nf or d 1 00 -H Ar ea , Ric hl a nd , Wa s hi ng t on ; an d  No Act io n.  OBER u se d a  s ys t emat ic  th re e -
p ha se d p ro ce s s to  i d en ti f y su it a bl e a lt er na t iv e s it es  f o r th e  l oc at i on  o f  a  p ro p os ed  FRC.  I n Ph a se  I , t he 
r eq ui re men ts  fo r an  FRC wer e de v el op e d (e .g ., th e  FRC mu st  b e  l oc at e d at  a DOE s it e a nd  mus t  h av e  l eg ac y 
was te  p r od uc e d du ri n g re s ea rc h, de si g n an d p ro du c ti on  o f  n uc l ea r we a po ns ) .  DOE si te s  t ha t met  t h e
r eq ui re men ts  we re  i d en ti f ie d.  Eig ht  si te s e xp re s se d an  in te r es t in  co mp e ti ng  f o r FRC s ta tu s : 1) 
PNNL/ Ha n fo rd  Si te , WA;  2 )  I da ho  Na ti o na l En g in ee r in g an d  Env i ro nmen t al  La bo ra to r y, I D; 3)  La wr en c e



Environmental Assessment
for the Selection and Operation of the Proposed Field Research Centers for the NABIR Program

06/30/00S-3

Liv er mo r e Na t io na l Lab or a to ry , CA;  4 )  Los  Al amos  Na ti on a l La b or at or y , NM;  5 ) Ne v ad a Tes t Si t e, NV; 6) 
ORNL, TN; 7)  Sa nd ia  Na ti o na l La b or at o ry , NM;  a nd  8)  Sav a nn ah  Ri ve r Sit e, SC.  I n  Pha s e II , p re fe r re d
c ha ra ct e ri st i cs  f or  th e FRC wer e  i de n ti fi ed  an d p ro vi de d  t o t he  DOE si te s  a lo ng  wi th  a re qu e st  f o r fo rma l
p ro po sa l s.  Of th e e ig ht  ca nd id a te  s i te s, o n ly  t wo in di c at ed  th at  t h ey  h a d fi el d  l oc a ti on s t ha t met  t he 
p re fe rr e d ch a ra ct er i st ic s .  Tho s e two  s it es  su bmi tt ed  p r op os a ls  t ha t  c on t ai ne d s ci en t if ic /t e ch ni c al ,
man ag eme nt  a n d co st  in fo r ma ti on . The  two FRC c an d id at e s it es  th at  me t th e  c ri te r ia  a n d ha d t he  p r ef er re d 
c ha ra ct e ri st i cs  f or  an  FRC, a nd  th er e fo re  r e pr es e nt  t he  ar ra y  o f re a so na b le  a lt e rn at i ve  s it e s fo r  t he  p r op os e d
FRC a re : 

•  Oak  Rid g e Na t io na l Lab or a to ry /Y- 12  Si te , Oa k  Rid g e, Ten n es se e 

•  Pac if ic  No rt h we st  Na ti on a l La bo r at or y /DOE Ha nf or d  Sit e, Ri ch l an d, Wa sh in g to n.

Due  t o b ud ge t  c on st r ai nt s , Ph as e  I II  of  t he  al te r na ti ve  si te  id en ti f ic at i on  p ro c es s i nv ol ve d  a  p e er  r ev i ew o f 
t he  t wo  DOE s it es  t h at  s u bmit te d  s ci e nt if ic / te ch n ic al  p r op os a ls  t o b e co n si de re d  f or  th e fi r st  FRC.  Ba s ed  o n 
r es ul ts  of  p e er  r ev i ew o f  t he  s c ie nt i fi c/ te c hn ic a l pr op o sa ls , o n- si t e vi s it s, a n d on  th e as s es sme nt  o f
e nv ir on men ta l  i mp ac t s pr o vi de d i n th i s EA, DOE’s  pr ef er r ed  a l te rn at i ve  i s  t he  ORNL/Y- 12  Sit e .  Pe nd in g
a dd it io n al  f u nd in g f or  t h e NABI R Pro g ra m, t h e PNNL/ Ha nf o rd  Si te  mig h t be  fu nd ed  as  a n  FRC a t  s ome 
p oi nt  i n  t he  fu tu re .

The  ORNL/Y-1 2  Sit e FRC wo ul d in c lu de  a pr ev i ou sl y  d is tu r be d 2 43 -a cr e  ( 98 - he ct ar e s)  c o nt amin a te d a re a
a nd  a  4 0 4- ac r e (1 63 - he ct a re s)  u n co nt a mi na te d  b ac k gr ou nd  ar ea  on  t he  Y- 12  Si te .  Wi th i n th es e  a re a s wo ul d 
b e smal l  ( le s s th an  on e a cr e)  t e st  p l ot s wh e re  f i el d re s ea rc h  wou ld  ta ke  pl ac e.  The  co nt ami na te d  a re a a t th e 
PNNL/ Ha n fo rd  10 0- H Are a wou ld  b e  a pp r ox imat e ly  2 ,95 0 fe e t lo n g (9 00  me te r s)  b y 2 ,3 00  fe et  wi de  ( 7 00 
met er s)  an d c on si st  of  a b ou t 16 0  a cr e s of  l a nd .  Th er e a re  t wo pr op o se d u nc on ta min at e d ba ck g ro un d  a re as  at 
t he  PNNL/Han f or d Si t e th a t ar e s ma ll e r in  s i ze  t h an  t he  co nt a mi na te d  a re a .  Tes t  p lo t s of  a p pr ox i ma te ly  on e
a cr e wo u ld  b e  l oc at e d wi t hi n th e  c on t amin at e d ar e a.

The  No Act io n  Alt er n at iv e  c on si s ts  o f  n ot  i mpl eme nt in g a  f ie l d- ba se d  c omp on en t t o NABIR b y n ot 
s el ec ti n g or  op er at i ng  a n  FRC. Thi s wou ld  r e su lt  in  c on t in ui n g th e NABIR Pr og ra m’s  l a bo ra to r y- ba s ed 
f un da me n ta l r es ea rc h  a pp r oa ch  a s  i t i s cu rr e nt ly  co nd uc t ed  b y  OBER, bu t wit ho ut  th e b en ef it  of  f o cu se d a nd 
i nt eg ra t ed  f i el d te s ti ng  un de r a ct ua l  l eg ac y  was t e cl ea n up  s i tu at io n s.  Spe ci fi c al ly , f un da men ta l 
b io re me d ia ti o n re se a rc h s up po rt e d by  OBER wo ul d n ot  i nt e gr at e  l ab or a to ry - ba se d r es ea r ch  wit h  f ie l d- ba se d 
r es ea rc h  f ro m t he  FRC si t e.  La b or at o ry  f in d in gs  wo ul d n ot  b e  f ie ld - te st e d.  Th e  No Act io n Alt er n at iv e
wou ld  n o t sa t is fy  t h e pu r po se  a n d ne e d.

Env iron men ta l  Con se q ue nc e s

General Considerations. This EA analyzes the potential impacts to the environment at the proposed FRC
at Oak Ridge, the alternative site at Hanford, and the No Action alternative.  This EA bounds the type of
work expected to occur at the FRC based on similar work that has occurred in other research programs on
DOE and non-DOE sites.  Resource areas analyzed include: earth resources; climate and air quality; water
resources; ecological resources; archaeological, cultural and historical resources; land use, recreation and
visual/aesthetic resources; socioeconomic conditions; human health; transportation; waste control; and
environmental justice.  Overall, because of the small-scale nature of the proposed field research; the
limited potential for impacts to the environment; the OBER environment, safety and health and scientific
review processes; and the regulatory and permitting compliance that would be required, no adverse
environmental impacts would be anticipated.
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Wit h th e  e xc e pt io n o f th e  p ro po s ed  p l ac emen t  o f t empo ra r y wo r k/ sa mp l e pr e pa ra ti o n tr a il er s a t th e  t es t
p lo ts , t he re  wo ul d b e no  ne w co n st ru c ti on  i n vo lv e d wi th  th e o pe ra ti o n of  th e pr o po se d  FRC.  FRC r es ea rc h 
a ct iv it i es  wo ul d no t  i nc l ud e ac t io ns  th at  wo ul d c ha ng e t he  l a nd sc ap e  ( e.g ., l ar g e- ar e a bu ll d oz in g , la rg e -s ca l e
c le ar in g , or  ex ca va t io n) .  Ac ti v it ie s  t o su p po rt  si te  c h ar ac t er iz at i on , t o ob ta i n re s ea rc h- q ua li t y sa mp l es , a nd 
t o co nd u ct  i n si tu  r es ea rc h  wou l d no t i mp ac t  t he  e n vi ro n me nt  o f  t he  pr op os e d FRC b ec au s e of  th e sma ll -
s ca le  n a tu re  (l es s t ha n o ne  a cr e  a nd  to  a  d e pt h o f le ss  th an  75  f ee t ) of  th e pr o po se d  a ct iv i ti es .  Dr il l in g t o
o bt ai n g ro un d wa te r a nd  o t he r sa mpl in g  a ct io n s wo u ld  n ot  pr od u ce  s ig n if ic a nt  a mo u nt s o f fu gi t iv e d us t.  I t is 
e xp ec te d  t ha t  t he se  ac ti v it ie s wou ld  ge ne ra t e mu c h le ss  du st  th an  n o rmal  fa rmin g  p ra c ti ce s i n th e 
s ur ro un d in g a re as .  Op er a ti on  o f  t he  FRC wo u ld  u s e st an d ar d, co ns tr u ct io n  b es t man ag e me nt  p r ac ti c es  t o
c on tr ol  er os i on , (e .g., s il t fe n ce s, be rms)  an d wat er  f o r du s t su pp r es si o n an d t o co n tr ol  f u gi ti v e emis s io ns 
d ur in g d ri ll i ng  a nd  ot he r  a ct iv i ti es .  It  i s  a nt i ci pa te d  t ha t  t he se  an d o th er  c o ns tr u ct io n/ d ri ll i ng  man a ge me n t
p ra ct ic e s wo u ld  a de q ua te l y co nt r ol  f u gi ti ve  emis s io ns  o f  r ad i on uc li d es  a n d an y o th er  ai r po l lu ta n ts .  He av y
e qu ip me n t (e .g., dr i ll  r i gs , br u sh  h o gs , an d  a ug e rs ) wo u ld  b e  u se d f or  s u pp or ti n g re s ea rc h a t th e  FRC
t hr ou gh  ma in t en an ce  an d b y pr ep a ri ng  th e te s t pl o ts  f or  we ll  an d fo r  c or e  s ampl e s.  The  e qu i pmen t  wou ld  be 
u se d fo r  s ho r t pe ri o ds  o f  t ime a nd  wo ul d no t  a dv e rs el y i mp ac t  t he  s u rr ou n di ng  e n vi ro n me nt s ( e.g., h ab it a ts 
a nd  s en s it iv e  r ec ep t or s) .  An y s hi pme nt  o f h az ar d ou s ma t er ia l s to  o r  f ro m a n FRC wou l d fo ll o w U.S.
Dep ar tme nt  o f  Tra ns p or ta t io n Ha z ar do u s Ma te r ia ls  Re gu la t io ns .  Co ll e ct io n  a nd  t r an sp o rt at io n  o f s ampl es 
wit hi n t he  FRC wo ul d  f ol l ow e xi s ti ng  DOE pr o ce du r es  a nd  me et  al l en v ir on men ta l, sa fe t y, a nd  he al t h
r eq ui re men ts .  Ex is t in g u ti li ti e s wo u ld  b e u se d, an d th e re  wo ul d be  no  i mpa ct s t o th e  e nv ir o nmen t  o r to  th e
a va il ab i li ty  of  t he s e ut i li ti es  be ca u se  o f t he  s mal l- sc a le  o f  r es ea r ch  a c ti vi ti e s pr o po se d.

ORNL/ Y- 1 2 Si t e. Pot en t ia l i mp ac ts  of  c o nc er n f ro m s it in g a nd  o p er at in g  t he  pr op os e d FRC a t th e  ORNL/Y-
1 2 Si te  in cl u de  c on t amin a ti on  o f  g ro u nd wa te r  a nd  su rf ac e  wat e r (Bea r  Cre e k) , imp ac ts  to  s en s it iv e  s pe ci e s
a nd  h ab i ta ts , a nd  e x po su r e of  FRC wo r ke rs  f r om r a di ol og i ca l s ou rc es  at  t h e co nt a mi na t ed  FRC ar ea s .

FRC activities to support site characterizations, obtain research-quality samples, and perform in situ
research would occur away from all surface waters including Bear Creek.  Research would take place
approximately 100 feet (30 meters) from Bear Creek.  Research activities would be temporary and small
in scale.  Any potential runoff occurring as a result of ground-disturbing activities, coupled with rain
events, would be controlled by implementing best management practices such as silt fencing at site-
specific research areas within the FRC.

The potential exists that groundwater additives injected as part of  in situ research at either the
background or contaminated areas might pass through groundwater channels to the surface waters of Bear
Creek.  Small quantities of nontoxic tracers, nutrients, electron donors or acceptors, microorganisms, or
other substances might be injected either in the background or contaminated areas of the FRC in
accordance with best management practices and close monitoring of environmental conditions.
Procedures for minimizing migration of contaminants during drilling and abandonment of boreholes and
wells would be developed and described in the FRC management documents.  These procedures may
include sealing the upper few feet of shallow boreholes with low permeability bentonite or grout and
installing conductor casing across the unconsolidated zone and sealing with grout or bentonite prior to
drilling to deeper  bedrock zones.

Pre vi ou s  s tu d ie s in  th e Bea r Cr e ek  Va ll ey  h a ve  u s ed  d ye  tr ac e rs  t o s tu dy  gr ou nd wat er  fl ow.  At  d o wn st re a m
p oi nt s i n Be a r Cr ee k  whe r e th e d ye  e mer ge d, no  a d ve rs e e ff ec t s on  a q ua ti c  l if e wer e d et ec te d .  Br omid e
t ra ce rs  in je c te d le s s th a n 10 0 f ee t f ro m th e  c re e k we re  no t d et ec te d  a bo v e ba ck g ro un d  l ev el s  i n s ee ps  o r  i n
Bea r Cr e ek .  Ba se d o n th e se  s tu d ie s, tr ac er s  i nj e ct ed  i n  t he  co nt ami na te d  a re a a pp ea r  t o be  gr ea t ly  d il u te d,
a nd  i n a t le a st  o ne  ca se  we re  n o t de t ec ta bl e  i n Bea r Cr e ek .  Th is  d i lu ti o n, p lu s  t he  fa ct  t h at  t r ac er s u se d b y
t he  NABI R Pr o gr am wo ul d b e no nt o xi c, wo ul d r es ul t  i n no  impa c t to  e i th er  gr ou nd wat er  or  t o t he  s u rf ac e
wat er s o f Be a r Cr ee k .
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Pre vi ou s  s tu d ie s al s o su g ge st  t h at  wh en  n ut r ie nt s  wer e “ ad de d ” to  t h e su b su rf ac e , th e  n at iv e  mic r ob ia l
c ommu ni t y st r uc tu re  wa s c ha ng ed  in  t h e imme d ia te  vi ci ni t y of  th e ad d it io n , bu t t he  c h an ge s l as te d  o nl y a s
l on g as  th e a dd it io n al  n u tr ie nt s  wer e  p re se n t.  Nat iv e mic ro o rg an is ms th a t wo ul d  b e u se d mo s t li k el y wo u ld 
b e st ra i ns  t h at  wou l d be  is ol at e d fr o m th e c on ta min at ed  ar ea  an d th e n re i nj ec te d .  Re in je ct i on  o f  n at iv e 
mic ro or g an is ms wo ul d  n ot  be  e xp e ct ed  to  b e o f co n ce rn  e i th er  at  t he  ba ck g ro un d o r co n ta mi na t ed  a r ea .
Non -n at i ve   mic ro or g an is ms mi gh t  b e o bt ai ne d  f ro m s ome o th er  fi el d s it e a nd  t he n  i nj e ct ed  a t  b ot h  t he 
c on ta mi n at ed  an d ba c kg ro u nd  a re a s.  Pre vi ou s  s tu d ie s su g ge st  th at  n o n- na t iv e mi c ro or g an is ms  th at  wo ul d
b e us ed  at  t h e co nt a mi na t ed  a re a  wou l d no t mov e a ny  g re a t di s ta nc e f ro m t he  p oi n t of  in je ct i on .  Th e
c on ce nt r at io n s of  mi cr oo r ga ni sms  t ha t  wou ld  be  u s ed  a nd  th e a mo un ts  po te n ti al ly  in je c te d wo u ld  b e  v er y
s ma ll  a n d wo u ld  n ot  be  e x pe ct ed  to  c r ea te  i mpa ct s  t o th e  e nv i ro nmen t .  No n- na ti v e mi c ro or ga n is ms  on  a  t e st 
p lo t wo u ld  n o t be  e x pe ct e d to  p e rs is t  i n th e  e nv i ro nmen t  a nd  wo ul d n ot  b e  e xp ec t ed  t o  r ea ch  Be ar  Cr ee k.
Gen et ic a ll y e ng in ee r ed  mi cr oo rg a ni sms  wou ld  no t b e in je c te d e it he r i nt o t he  b ac k gr ou n d or  c o nt ami na te d
a re as .

The only FRC activities expected to occur within floodplain areas would be well-drilling and monitoring
(e.g., installation of piezometers). Pro ce du r es  f o r pr ev e nt in g  mig ra t io n o f co nt a mi na n ts  d own  wel l 
b or eh ol e s wo u ld  b e d ev el o pe d an d  d es c ri be d i n th e  FRC ma na ge men t do c umen t s.  Th e se  p r oc ed ur e s ma y 
i nc lu de  se al i ng  t he  up pe r  f ew f e et  o f  s ha ll o w bo r eh ol es  wi th  lo w pe r me ab i li ty  b e nt on i te  o r g ro ut  an d
i ns ta ll i ng  c o nd uc to r  c as i ng  a cr o ss  t h e un co n so li d at ed  z o ne  a n d se al i ng  wi th  g ro u t or  be nt on i te  p r io r to 
d ri ll in g  t o d ee pe r b ed ro c k zo ne s . No structures or facilities would be situated in the floodplain.  Movement
of heavy equipment through the floodplain would be a temporary occurrence and would not impact the
capacity of the floodplain to store or carry water.  The negative effects to floodplains from the movement
of heavy equipment alone is expected to be negligible.  Because FRC research would take place on small
test plots (less than one acre), it is anticipated that any wetlands found in potential research areas would
be avoided.  In addition, the limited ground-disturbing activities associated with FRC research would
preclude damage to adjacent wetlands that might be in proximity to selected research areas.  A Floodplain
Assessment and Statement of Findings for the Y-12 Site Area of Responsibility has been completed, and
actions undertaken by investigators would be covered by this assessment (see Appendix D).

Human health effects could potentially result from FRC worker exposure to contaminated soil and
groundwater, from occupational hazards associated with site work such as well drilling and core
sampling, and from hazards associated with accidental releases of liquid chemicals.  Radiological doses to
workers were bounded by evaluating a “bounding analysis” scenario, in the absence of any existing data
on worker doses for this kind of work in the field.  Workers were assumed to spill small amounts of soil
(5 grams per year) and groundwater (5 milliliters per year) on themselves during the course of retrieving
and processing the core samples.  To maximize the potential dose, it was further assumed that the workers
did not wash off the contamination, but actually ingested it.  For the soil ingestion pathway, the total dose
(for all radionuclides) is estimated to be less than 0.01 mrem/year, which is ten thousand times less than
the limit of 100 mrem/year allowed for members of the public under Title 10, Code of Federal
Regulations, Part 835, Section 208.  The groundwater ingestion pathway is three times smaller, with a
total dose of approximately 0.003 mrem/year. To estimate the total potential risk to workers from this
“bounding analysis” exposure scenario, it is further assumed that the workers were exposed during the
entire life of the project, which is ten years.  The combined annual dose from both the soil and
groundwater ingestion pathways is 1.26E-02 mrem per year (9.47E-03 + 3.09E-03).  Over the ten-year
lifetime of the project, the total dose is ten times that amount, or 1.26E-01 mrem, which yields a lifetime
risk of 6.28E-08, or roughly six in one hundred million.  There are no expected radiological health risks to
workers expected from work on the FRC.

Occupational hazards and industrial accidents, such as those associated with well-drilling/sampling and
striking a subsurface structure during drilling, have been very few during previous and similar work in the
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Bear Creek Valley. Existing wells would be used to the maximum extent possible during NABIR field
work on the FRC, thus the amount of new well-drilling work would be minimal.  The potential for health
effects from accidents on the FRC is expected to be minimal.  The expected low radiological doses and
the absence of serious accidents during previous field work in the Bear Creek Valley provides a
reasonable yardstick for the expectation of minimal impacts to people and the environment during future
NABIR studies.

The small scale of the action and its expected minimal level of environmental consequences for the
proposed FRC, should not result in any socioeconomic or environmental justice impacts.

PNNL/ Ha nfo rd  10 0- H Sit e.  Po te n ti al  impa ct s  o f c on ce rn  fr om si ti ng  an d o pe ra ti n g th e  p ro po s ed  FRC at 
t he  PNNL/Han f or d 10 0 -H Si te  i nc l ud e c on ta mi n at io n  o f gr o un dwa te r an d  s ur f ac e wa t er  ( Col umbi a  Riv e r) 
a nd  e xp o su re  of  FRC wo rk e rs  f ro m r ad i ol og ic a l so u rc es  a t  t he  co nt ami na te d  FRC a r ea s.

FRC activities to support site characterizations, obtain research-quality samples, and perform in situ
research would occur away from all surface waters including the Columbia River. Research would not
occur closer than 200 feet (60 meters) from all surface waters, including the Columbia River.  The closest
point where injection of materials might occur would be in the contaminated area 200 feet from the
Columbia River.  Tracer injections at the two proposed background areas would be more than 1,500 feet
from the Columbia River and concentrations would be expected to be unmeasurable by the time the tracer
had traveled only half that distance.  PNNL has proposed to install a series of groundwater extraction
wells within each test plot to capture any substances injected into upstream injection wells.  These
extraction wells would be positioned to intercept groundwater flow moving toward the Columbia River.
In addition, PNNL could make use of a secondary containment system of existing extraction wells located
within 150 feet of the Columbia River to ensure that substances injected as part of in situ research by
NABIR investigators do not reach the Columbia River.  The existing extraction wells are part of an on-
going Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) Interim
Remedial Action that involves pumping and treating for chromium-contaminated groundwater.  Filters to
extract tracers, electron donors and acceptors, nutrients, microorganisms and other substances would be
added to the existing well filtration system, as needed.  The pump and treat extraction wells have been
operating constantly and will continue to do so. The use of nontoxic and non-persistent tracers coupled
with the proposed and existing extraction well systems would ensure that tracers would not reach the
Columbia River.

Research activities on the FRC that might disturb the land would be temporary and small in scale; e.g.,
injecting a small quantity of native microorganisms into the background and contaminated areas of the
proposed FRC.  Native microorganisms would most likely be strains that would be isolated from the
contaminated area and reinjected.  Reinjection of native microorganisms would not be expected to be of
concern either at the background or contaminated area.  Non-native microorganisms would not be
injected either at the background or contaminated areas.  Similarly, genetically engineered
microorganisms would not be used either at the background or contaminated areas.  Any potential runoff
occurring as a result of ground-disturbing activities, coupled with rain events, would be reduced by
implementing best management practices such as silt fencing at site-specific research areas within the
FRC.

No structures or facilities would be constructed in the floodplain.  Movement of heavy equipment through
the floodplain would be a temporary occurrence and would not impact the capacity of the floodplain to
store or carry water.  The negative effects to floodplain from the movement of heavy equipment alone is
expected to be negligible.  To the extent practicable, staging areas and access roads would be temporary,
construction would be limited to periods of low precipitation, and stabilization and restoration of the
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affected areas would be initiated promptly.  Wetlands in association with the Columbia River occur on the
banks of the Columbia in proximity to the proposed contaminated area and background area.  These
wetlands are small in scale and are generally associated with the immediate bank of the Columbia River.
Proposed FRC research would not occur in proximity to the wetlands and would not impact them.

Human  h e al th  ef fe ct s  c ou l d po te n ti al l y re su l t fr o m FRC wor ke r  e xp os u re  t o  c on ta min at e d so il  an d
g ro un dwa te r, fr om o c cu pa t io na l h az ar d s as so c ia te d  wit h s it e wor k su c h as  we ll  d r il li n g an d c or e s ampl in g ,
a nd  f ro m h az a rd s as s oc ia t ed  wit h  a cc i de nt al  re le a se s of  li qu i d ch emi ca ls .  Ra di o lo gi c al  d os es  t o  wor k er s
wer e bo u nd ed  by  e va l ua ti n g a “b o un di n g an al y si s”  sc en ar i o, i n  t he  a b se nc e  o f an y  e xi s ti ng  d a ta  o n  wor ke r 
d os es  f o r th i s ki nd  of  wo rk  i n t he  f i el d.  Wor ke r s we re  as su med  t o s pi ll  smal l a mo un t s of  s o il  ( 5  g ra ms  pe r
y ea r)  a n d gr o un dwat e r (5  mi ll il i te rs  pe r ye a r)  o n  t he ms e lv es  du ri ng  th e c ou rs e o f re t ri ev in g  a nd  pr oc es s in g
t he  c or e  s amp le s.  To ma x imiz e t he  p o te nt ia l  d os e , it  wa s fu r th er  a s su me d  t ha t t he  wo rk er s d id  n o t wa sh  of f
t he  c on t amin a ti on , b ut  a c tu al ly  in ge s te d it .  Fo r  t he  s o il  i n ge st io n  p at h wa y, t h e to t al  d os e  ( fo r  a ll 
r ad io nu c li de s ) is  e s ti ma t ed  t o b e le s s th an  0.01  mr em/y e ar , whi ch  i s  t en  th ou sa n d ti mes  l es s  t ha n  t he  l i mi t o f
1 00  mre m/y ea r  a ll owe d fo r  membe r s of  th e pu b li c u nd er  Ti tl e 1 0, Cod e of  Fe de r al  Reg u la ti o ns , Par t 8 35 ,
Sec ti on  20 8.  The  g r ou nd wat er  i n ge st i on  p at h wa y i s th re e  t ime s smal l er , wit h a t ot al  do se  o f  a pp r ox imat e ly 
0 .0 03  mr em/y e ar . To es ti mat e t he  t ot a l po t en ti al  ri sk  to  wor k er s f ro m th i s “b o un di ng  an al y si s”  e x po su r e
s ce na ri o , it  is  f ur t he r a ss umed  th at  th e wo r ke rs  we re  e x po se d  d ur in g  t he  en ti re  li fe  of  t he  pr oj e ct , wh i ch  i s 
t en  y ea r s.  The  c omb in ed  an nu al  do se  fr om b o th  t h e so il  an d g ro un dwa te r i ng es ti o n pa t hway s i s 1.26 E- 0 2
mre m pe r  y ea r  ( 9 .4 7E-0 3  + 3 .09 E- 03 ) .  Ov er  t he  te n- y ea r li f et ime  o f th e  p ro j ec t, t h e to t al  d os e  i s t en  t ime s
t ha t amo un t, or  1 .2 6 E- 01  mr em, whi ch  yi el ds  a li f et ime r is k o f 6.28 E-0 8, or  r ou g hl y s ix  i n o ne  h u nd re d
mil li on .  The re  a r e no  ex pe ct e d ra d io lo gi c al  h e al th  r i sk s t o wo rk e rs  e x pe ct ed  fr om wo rk  o n  t he  FRC.

Occ up at i on al  ha za rd s  a nd  in du st r ia l a cc id en t s, s u ch  a s t ho se  a ss oc ia t ed  wi th  wel l -d ri l li ng /s a mp li n g an d
s tr ik in g  a  s u bs ur fa c e st r uc tu re  du ri n g dr il l in g, ha ve  b e en  v e ry  f ew du ri n g pr ev i ou s a nd  s imi la r wor k th e  a t
t he  Han f or d Sit e.  Exi st i ng  wel l s wo u ld  b e u se d t o th e max imu m ex te n t po s si bl e d ur in g  NABIR fi el d  wor k
o n th e FRC, t hu s th e  a mo u nt  o f n ew we ll -d ri l li ng  wo rk  wo ul d b e mi ni mal .  Th e po t en ti a l fo r h ea lt h  e ff ec t s
f ro m ac c id en t s on  t h e FRC i s ex p ec te d  t o be  mi ni mal .  Th e ex p ec te d l ow r a di ol og i ca l d os es  a n d th e  l imit e d
n umbe r o f ac c id en ts  du ri n g pr ev i ou s f ie ld  wo rk  a t  t he  Ha nf or d  Sit e p ro vi d e a re a so na b le  y ar d st ic k  f or  t h e
e xp ec ta t io n o f mi ni mal  i mpa ct s t o pe o pl e an d  t he  en vi ro n me nt  du ri ng  fu tu r e NABI R s tu d ie s.

No Action.  Under the No Action alternative, there would be no FRC at the Oak Ridge or Hanford sites.
As a result, DOE would not be able to conduct integrated field-based research and no intrusive actions
would be taken by the NABIR Program, resulting in no impacts to the affected environment at Oak Ridge
and Hanford.

Stakeholder Involvement

I n Ja nu a ry  2 0 00 , DOE p ro v id ed  t h e Fe d er al , Sta te , a nd  l o ca l g ov er nme nt  a g en ci es , t he  lo ca l c ommu n it ie s,
a nd  Tri b es  wi th  t he  dr af t  EA fo r  a  3 0 -d ay  r e vi ew.  Th er e  wer e  n o co mme nt s  f ro m t he  Tr ib es  o r  c ommun it y
membe rs  an d t he  c ommen ts  re ce iv e d fr o m th e Fed er a l an d Sta te  an d lo c al  g o ve rn me n t ag e nc ie s wer e
a dd re ss e d in  th is  f i na l EA.  Ap p en di x  B p ro v id es  a li st  of  c o mmen to r s, t h ei r co mme nt s , an d t he  l o ca ti on 
wit hi n t he  EA whe re  ea ch  co mmen t  i s a dd re ss e d.
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